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Purpose

This Targeted Watershed Assessnaeldressdneeds for baseline water quality monitoring of the HUC 12
watershed on the south side of Big Green LUakeollecting total phosphor3P), quantitative habitat, fish,
and aquatic macroinvertebratgormation Thissection of thd=ederal Hydradgic UnitCodel2 (HUC 12) on
the south siddischarges between -BD% of theTP load into Big Green Lake. Considerableekrestoration
and watershed BMP work has been done and is projected for the future by multiple agerhetkisg Green
Lake CountyLand Conservation Department (Green L&aintyLCD) and NaturalResourceConservation
Service (NRCS) A secondary goal of this project was to deternWisconsin Administrative Code ch. NR
102 (NR 102phosphorus water quality critexceedancesnddegraded biological community and habitat
impairments for USEPA Clean Water Act Section 303d (CWA 303d) listing purposes twe#iein thisarea
of theHUC 12 watershedIn 2011,an assessment was conducted\igconsinDepartment oNatural
Resource$Vater Resources staff on creeks that discharge into Big Greer{dadkeson et. al. 2011)Three of
the creeks in that assessment are in the HU®al&rshed on the south side of Big Green Lake. TEngeted
Watershed Assessmaranducte in 2014 filled in data gaps from the 2011 assessment.

Methods

During the growingseason of 2014, TP samplesre collected by volunteers atotations once per month

from May through October (Table Map 1). All samples were collected using tharslard DNR grab

sampling method for a total of ZamplegTable 1 & § (WDNR 2014) All TP samples were shipped to
Wisconsin State Laboratory of Hygiene (WISLOH) for analysis. The WISLOH entered all sample analysis da
into the SirffaceWaterintegratedMonitoring System (SWIMS)atabase.



SWIMS Station ID Site Name Surface Water WBIC
10033838 Hill C_reek Upstream of 146200
Spring Grove Road
Unnamed Tributary to
10042146 White Creek Upstream 5027243
from Scott Hill Rd
Spring Creek Upstream o
243026 County Hwy K 148000
Unnamed Tributary to Hill
10041578 Creek Upstream from Sco 5027219
Hill Road

Table 1: Total Phosphorus Monitoring Sites Sampled in the Southern Big Green Lake Watershed May

Through October 2014.
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Map 1: Sample Locations for 2014 Targeted Watershed Assessment on the Southern Big Green Lake

Watershed.



Each of the 4ites listed in Table 1 were sampled for aquatic macroinvertebrates in October 2014. Additional
aguatic macroinvertebrate samples wenected at Zites not listed in Table 1. All aquatic macroinvertebrate
sample locations are listed in Tablé\2ap 1) All sites were sampled using the WDNRidelines for

Collecting Macroinvertebrate Samples from Wadable Strd2030). A Dshaped kknet with 600 micron

mesh was used at all sites by standing upstream from the net and placing it firmly on the stream bed while
digging into the substrate with the heel or toe to free the macroinvertebrates from the substrate. Riffles were
targeted ata&ch of the sites, but if none were present then overhanging vegetation, woody debris, or other
vegetation would be sampled. This is done by jabbing the net into the vegetation to free the invertebrates. F¢
representative sample of the aquatic macraitebeate community, a minimum of 100 aquatic
macroinvertebrates collected in each sample was targeted. The aquatic macroinvertebrates were preserved |
7080% et hanol solution inside quart HAMasonsgéampler s.
depending upon how much sediment and organic material was collected with the aquatic macroinvertebrates
Within the next 24 hours, the samples were represerved with anotB8f«ethanol solubin. Samples were

taken to the University of WisconsBtevens PoinAquatic Entomology LaboratorfyWSPAEL) for lowest
possible taxonomic idification. Staff at the UWSREL enteedthe data into the SWIMS database

summer 2015

SWIMS Station 1D Site Name Surface Water WBIC
10033838 Hill CreekUpstream of 146200
Spring Grove Road
10041576 Roy Creek Downstream o 148200
County Hwy O
10021317 Roy Creek 200 Feet Abov 148200
County Hwy O
243026 Spring Creek Upstream o 148000
County Hwy K
Unnamed Tributary to Hill
10041578 Creek Upstream fromcstt 5027219
Hill Road
Unnamed Tributary to
10042146 White Creek Upstream 5027243
from Scott Hill Rd
243059 Whltg Creek Upstream 146600
Spring Grove Road

Table 2: Aquatic Macroinvertebrate Monitoring Sites Sampledin the Southern Big Green Lake
Watershedin October 2014

Quantitative habitat surveys were conducted at each éfgtreams listed above Table 2 with 1 additional

survey conducted at Wuere$ Creek upstream from County Rogd3een Lake Countyrom Augustthrough
September 2014 (Table Blap 1. All sites were surveyed following the WDNRuidelines for Evaluating

Habitat of Wadable Streanf2002). Each quantitative habitat survey stakemgth was 35 times the mean

stream width of the survey station. Following the determination of station length, the station was divided into
12 transects. At each transect, substrate, sedimentation, erosion, water depth, and riparian land use data we
collected. WDNR staff entered the quantitative habitat data into the WDNR Fisheries and Habitat Manageme
Database (FHMD).



SWIMS Station 1D Site Name Surface Water WBIC
10041576 Roy Creek Downstream o 148200
County Hwy O
10021317 Roy Creek200 Feet Above 148200
County Hwy O
243026 Spring Creek Upstream o 148000
County Hwy K
Unnamed Tributary to Hill
10041578 Creek Upstream from Sco 5027219
Hill Road

Unnamed Tributary to
10042146 White Creek Upstream 5027243
from Scott Hill Rd
243059 Whlte_ Creek Upstream 146600
Spring Grove Road
Wuerches Creek Upstrear
10012583 from County Road B 148300

Table 3: Quantitative Habitat Survey Locationsin the Southern Big Green Lake WatershedConducted
August through September 2014

BetweenJuly andSeptembeR014,wadable fsh surveys were cmlucted at 6 site@able4) (all quantitative
habitatsites excepthe Unnamed Tributary to White Creek Upstream from Scott Hill. Rthe wadble fish
surveys were conducted following the WDIKBriidelines ér Assessing Fish Communities of Wadable Streams
in Wisconsin(2001). All 6 sites were surveyed in Juiynd Septembet014 during the guidanaecommended
summer time survey perio8tream flow and water chemistry was recorded at each site prior to tagdhe
fish survey.As in the quantitative habitat survey station lengths, the fish survey stationa margnum of35
times the mean stream widtA 12 Volt, 18 Amp Hour batterpoweredoackpackshocker was used for 5 of 6
sites based upon the smakdgream width and depth. An otter skttbam shockewith a 4000 Peak Watt
generatowas usedor 1 of 6 sites with appropriate stream width and/or dép¥hite Creek) Catch per effort
sampling procedures were usedtfus project(no particular spees was targeted, all captured)single
upstream pass was made using .ib2H mesh nets to collect thHish. At the end of the statiosapturedish
were identified and countednd all game fislwere measured for length. Once @ditawascollected thefish
were returned to thereek Fish survey data wamntered into thEHMD by WDNR Water Resourcestaff.



SWIMS Station 1D Site Name Surface Water WBIC
10041576 Roy Creek Downstream o 148200
County Hwy O
10021317 Roy Creek 20@-eet Above 148200
County Hwy O
243026 Spring Creek Upstream o 148000
County Hwy K
Unnamed Tributary to Hill
10041578 Creek Upstream from Sco 5027219
Hill Road
243059 Whltg Creek Upstream 146600

Spring Grove Road
WuercheCreek Upstream
10012583 from County Road B 148300

Table 4: Wadable Fish Survey Locations in the Southern Big Green Lake Watersh&bnducted between
July and September 2014.

Results

All inorganic chemistry samplasere sent to the WISLOkh Madison for analysisTwo of thefourc r e e k s 6
samples in this project had an average TP concentration (mg/L) exceeding the NR 102 water quality criteria
(WQC) for creels and rivers of 0.075 mglTable 5 Chart 1). Wisconsin Consolidated Assessment and

Listing Methodology (VisCALM 2014) requires a parametric statistical approach to asses&TP data

against the applicable water quality criterion foun8llih 102 This approach involves the calculation of a 90%
confidence limit around the median of a TP sample datastte lbwer 90% confidence limit (LCL) exceeds

the criterion for TP, then thateeksegment (assessment unit) is considered to be exceeding the criterion. The
LCLs were calculated for eachr eselRsamples (Table)é Three of the £reelsdsamples LCLsnetthe

water quality criterion for TPwhile 1 exceede(Table § Chart 2)

Month of Sampling Hill Spring Creek Unnamed Trib to Unnamed Trib to Hill
Event Creek (mg/L) White (mg/L) (mg/L)
(mg/L)

May 0.149 0.0141 0.0846 0.0165
June 0.2 0.0253 0.0765 0.0542
July 0.147 0.0218 0.0645 0.0493
August 0.175 0.0187 0.0589 0.0655
September 0.104 0.0198 0.163 0.0841
October 0.0971 0.0174 0.15 0.0785

Average 0.14535| 0.019516667 0.099583333 0.058016667

Table 5: Total Phosphorus Concentrations and Averagem 4 Creeks Sampledn the Southern Big Green
Lake Watershedin 2014



Total Phosphorus Concentrations for Samples
Collected in 2014
0.25
0.2
Total m Spring Creek (mg/L)
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Chart 1: Total Phosphorus Concentrations and Averages in Creeks Sampled in 20(x#ith 0.075 mg/L
WQC red line) in the Southern Big Green Lake Watershedn 2014

Hill Spring Unnamed Trib to Unnamed Trib to
Creek Creek White Creek Hill Creek
LCL (90%) mg/L | 0.0894 0.0172 0.0465 0.0433
Exceedance Leve| Exceeds Meets Meets Meets

Table 6. Total Phosphorus Lower 90% Confidence Limits and Water Quality Criteria Exceedance Status
of 4 Creeksin the Southern Big Green Lake Watershedn 2014



Lower 90% Confidence Limit of Total
Phosphorus Samples in 2014
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Chart 2: Total PhosphorusLower 90% Confidence Limit in Creeks Sampled in 2014with 0.075 mg/L
WQC red line) in the Southern Big Green Lake Watershedn 2014.

In October2014 each of th& streams in Table @assampled for aquatic macroinvertebrate communities.
Some aquatic macroinvertebrate species are tolerant of environmental degradation, while some species are
moderately tolerant, and some others are intolerant. Based upon the representative macraie\szmeie
collected and their associated tolerance to environmental degradation, an Index of Biotic Integrity (MIBI) was
calculated to indicate the water qualtiynditionof the streanfTable 7 Chart 3. The MIBI scores ranged

from 3.17at Roy Creekupstreamof County Hwy Oto 4.65at White Creekupstrem of Spring Grove Road

(Table 7 Chart 3). The Condition Categories the 8 siteswere all Fair (Table ,/Chart 3) All 7 streams
demonstrated a macroinvertebrate community significantly impacteduissonmental degradation.



SWIMS Station 1D Stream queand Macroinvertebrate IBI Condition Category
Location Score
10033838 Hill Creek Upstream of 4.42 Fair
Spring Grove Road
10041576 Roy Creek Downstream ¢ 3.36 Eair
County Hwy O
10021317 Roy Creek 200 Feet Aboy 3.17 Eair
County Hwy O
243026 Spring Creek Upstream @ 43 Eair
County Hwy K
Unnamed Tributary to Hill
10041578 Creek Upstream from 2.74 Fair
Scott Hill Road
Unnamed Tributary to
10042146 White CreeKJpstream 4.57 Fair
from Scott Hill Rd
243059 Wh|t<=T Creek Upstream 4.65 Eair
Spring Grove Road
10012583 Wuerches Creek Upstrea 3.18 Fair
of County Hwy B

Table 7: Aquatic Macroinvertebrate Index of Biotic Integrity Scores and Water Quality Condition
Category in the Southern Big Green Lake Watershedn October 2014

Wisconsin Wadable Macroinvertebrate

Index of Biotic Integrity Scores and Condition

=Y
o

Wisconsin
Wadable MIBI
Score
>7.5 Excellent
5.07.4 Good

<2.5 Poor

O P N W » U1 O N 0O ©

Categories in 2014

Hill Creek Roy CreekRoy Creek Spring
DS CountyUS County Creek
@) o]

Unnamed Unnamed

Tributary Tributary
to Hill to White
Creek Creek

White  Wuerches
Creek Creek

Chart 3: Aquatic Macroinvertebrate Index of Biotic Integrity Scores and Water Quality Condition
Category in the Southern BigGreen Lake Watershed in October 2014.




BetweenAugustandSeptember 2014juantitative habitat surveys were conducted ab ttreels listed in

Table 3(7 sites) Quantitativehabitat assessments evaluate@esentative stream reach (35 X Mean Stream
Width) for the quantity and quality of habitat for game fish and contparbabitat to reference streams in
Wisconsin. Based upon the assesdmdata collected during the 20%drveys, a habitat rating was calculated
for the6 creels (Table8, Chart4). The habitat rating scores werdatively similar for all creek The habitat
rating scores ranged froA8 at the Unnamed Tributaries to White and Hill Creeks3 at Roy and Spring
Creek (Table 8Chart 4. Five of the 7surveys demonstrated a Cdaiah Category of God, with sores

ranging from 5663 (Table § Chart4). The remaining survey statiorthg two Unnamed Tributariesgored a
Fair Condition Categoryyith a score of 48Table § Chart 4.

SWIMS Stream Name and Quantitative
Station ID Site Location Habitat Score
Roy Creek
10041576 Downstream of 50 Good

County Hwy O
Roy Creek 200 Feet
10021317 | Above County Hwy 53 Good

©)
Spring Creek
243026 Upstream of County 53 Good
Hwy K
Unnamed Tributary
to Hill Creek .
10041578 Upstream from Scott 48 Fair
Hill Road

Unnamed Tributary
10042146 | 1O White Creek 48 Fair
Upstream from Scott

Hill Rd
White Creek
243059 Upstream Spring 50 Good

Grove Road
Wuerches Creek
10012583 Upstream from 50 Good
County Road B
Table 8 Quantitative Habitat Survey Scores and Rating Conditions for7 Creeksin the Southern Big
Green Lake Watershedin 2014

Condition Category




Quantitative Habitat Scores and
Rating Conditionsin 2014

100
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Quantitative
Habitat Score
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40
0-24 Poor i
30
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O T T T T

Roy Creek Roy Creek Spring Creek Unnamed Unnamed White Creek Wuerches
Downstream 200 Feet Upstream of Tributary to Tributary to Upstream Creek
of County  Above County Hwy Hill Creek White CreekSpring Grove Upstream
Hwy O  County Hwy K Upstream Upstream Road from County
O from Scott from Scott Road B
Hill Road Hill Rd

60

a1

Chart 4: Quantitative Habitat Survey Scores and Rating Condions for 6 Creeksin the Southern Big
Green Lake Watershedn 2014

Between JuhandSeptember 2014ach of the creeks in Tablevére surveyed for representative fish
communities. Some fish species are tolerant of environmental degradation, while some species are moderat
tolerant, and somothers are intolerant. Based upon the representative fish collected during the survey and
their associated tolerance to environmental degradation, an Index of Biotic Integrity (FIBI) was calculated to
indicate the water quality of trezeek(Table 9 Chart 5. The FIBI scores ranged from Othé Unnamed

Tributary to Hill Creek (SWIMS 10041578p 50 atSpring CreeKSWIMS 243026) (Table 9Chart 5. The
Condition Category for thé sites ranged from Poor Eair. Fourof the6 surveyshad a Codition Category of

Poor, while the remaining 2 survelyad a ©ndition Category of FaifTable 9 Chart 5.
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SWIMS Station ID

Stream Name and
Site Location

Fish IBI
Score

Condition
Category

10041576

Roy Creek
Downstream of
County O

10

Poor

10021317

Roy Creek
Upstream of
County O

20

Poor

243026

Spring Creek
Upstream of
County K

50

Fair

10041578

Unnamed Tributary
to Hill Creek
Upstream of Scott
Hill Road

Poor

243059

White Creek
Upstream of Spring
Grove Road

40

Fair

10012583

Wuerches Creek
Upstream of

County B

20

Poor

Table 9 Wisconsin Wadable Fish Index of Biotic Integrity Scoresand Condition Categories for 6Creeks
in the Southern Big Green Lake Watershedn 2014.
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Fish IBl Scores and Rating
Condition Categories in 2014

|

Roy Creek DS Roy Creek US Spring Creek at Unnamed  White Creek atWuerches Creek

Cty O Cty O Cty K Tributary to Hill Spring Grove North of Cty B

Creek Rd.

Chart 5: Wisconsin Wadable Fish Index of Biott Integrity Scoresand Condition Categories for 6Creeks
in the Southern Big Green Lake Watershed in 2014.
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Discussion

The Big Green Lake VAtershed is located on the western edge of the Southeast Glacial Plains and the easterr
edge of the Central Sand HilEcological Landscapes (WDNR 2014he south side of Big Green Lake is
more appropriately associated with the Southeast Glacial PlEmesSoutheast Glacial Plaid@DNR 2014)
correlates loosely with the Southeastern Wisconsin Till Plains (USGS 2006é)land use for the Southeast
Wisconsin Till Plains (SWTP) is dominated by cropland. @iteels in this study have moderate or high clay
soil content and are low to moderate in gradient, which is likely the driver behind crojadamoated land use.
The clay content of the soils in the SWTP has had a strong effect on the watgrafjiMidwestern streams
(USGS2006). Typically, as increases in agricultural land use occur, there is a correlatingarncréR
concentration in creskin thewatershed. Water clarity (secchi depths) decreases and chlorophyll a
concentration (which is an indication of algae gapans) increases as TP and Total Dissolved Phosphorus
(TDP)increases. Water clarity and chlorophyll a concentration are indicdteater quality in Wisconsin
lakes (WisCALM 2014).

Reference average stream condgidor the SWTP ranged from @0mg/L (USEPA20002001) t00.042

mg/L TP (USGS006). Three of the four average @dhcentrations in this project weaibove the modet
reference conditions (USEPZ0062001 & USGS 2006) (Tabl Chart 1). he land use in this study area has
had a significant impact on the TP3mof the4 creeks Response thresholds of water qyaiit changes in

nutrient concentrations fonacroinvertebrates in Wisconsiadable streams are 0.088 mg/L for TRSGS

2006). Two of the4 sites demonstrated TP concentrations over response thresholds of water quality (USGS
2006) (Tableb, Chart 1). Wadr quality has been impacted by the TP concentrations créleés of this

project.

This TWA projectaddressdneeds for baseline water quality monitoring on the south side of Big Green Lake.
Repeatable biological, inorganic chemistry and habitakeys providevaluable information for future

comparison. This project filled data gaps from the 2011 Assessment Report of Hill, Roy, and Wuerches Cree
(Johnson et. al. 2011) (2011 Assessment). Together with the 2011 Assessment, the data collegped]@cthi

can be compared to future surveys to evaluate the effectiveness of Best Management Practices (BMPS) instz
in the watershedDue to the nature afiatershed water holding capacity, flood events, soil typeskhabitat
sediment depositiomndmany other factors, BMR®ay have an immediate and identifiable water quality

impact while others may take years (20+) to see any kipdsifiveimpact. Therefore, some shetrérm (3-

year periodxomparison of the data collected in thisject can be done to the 2011 Assessment Report of Hill,
Roy, and Wuerches Creeks (Johnson et. al. 2011) and data collected by USGS at Roy and White Creeks (U
20122014)(Tablel10, Chart). Since 2011, BMPs have been installed in the southern Bigrdrake HUC

12 watershetb mitigate some of the sediment and nutrleatling into the creeks and Big Green Lakérst,

the average growing season TP concentrafimms 20112014 ardisted in Table 10 and Chart(évailable

data taken from the DNR SMWS and USGS databases). Some-aalbersheds (individual creek watersheds)
have more available data than others (ex. Roy Creek 3 years, Spring Creek 1 year).
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Unnamed| Unnamed
Stream and Roy | Roy | Roy | Spring| Hill Hill Trik_)to Trib_to White | White | Wuerches
Data Year Creek| Creek| Creek| Creek | Creek| Creek Hill White Creek | Creek | Creek
2011 | 2013 | 2014 | 2014 | 2011 | 2014 | Creek Creek 2011 | 2012 2011
2014 2014
Average
Total 0.193| 0.289| 0.867 | 0.0195| 0.107| 0.145| 0.058 0.1 0.0491| 0.0435| 0.178
Phosphorus
mg/L

Table 10 Average Total Phosphorus (mg/L) of All Data May through October 20122014 for Creeks in
the Southern Big Green Lake Waterked.

Average Total Phosphorus mg/L
May Through October for Creeks in the Southern Big
Green Lake Watershed

0.9

0.8

0.7

0.6

0.5

0.3

0.4
0.2

‘iil‘_ll.l..t

Roy Creelkoy CreelRoy Creek Spring Hill CreekHill Creek Unnamed Unnamed White White Wuerches
2011 2013 2014 Creek 2011 2014 Tribto  Tribto Creek Creek Creek

2014 Hill Creek  White 2011 2012 2011
2014 Creek
2014

Chart 6: Average Total Phosphorus (mg/L) of All Data May through October 2012014 for Creeks in
the Southern Big Green Lake Watershed (red line WQC at 0.075 mg/L).

Wuerches, Roy, Hill and White Creeks had historic TP data to this project. Wuerches, RoydaHill
Creeks were monitored for TP by Johnson in 2011. ®egk has had a USGS@e Sation04073458
collecting TP and flow data since 2012 through 28id White Creekad a USGS @uge $ation04073462
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through the 2012 growing seasdBpring, Hill, andthe two Unnamed Tributaries to Hill and White Creek
weremonitored as part of this 2014 projedthe two Hill Creekdatayears are comparable due to the similar
number of sampling events and datébe Hill Creek TP average concentration increased from 0.107 mg/L to
0.145 mg/L in 2011 and 2014, respectively. There was also less variability in the TP concentrations during tt
growing season of 2014 versus 204 Hill Creek B o t dveragatRadatsod Hill Creekexceeded the

WQC of 0.075 mg/L Hill Creekwasrecommended for the 20IBNA 303d Impaired Waters Listndwill be

added to the 2016 WA 303d Impaired Waters List for degraded biological community due to the pollutant
phosphorus on 4/1/261 White Creek 2011 data is fairly comparable to the 2012 ddtare were

significantly more sampling events in 2012 than 2011 in White Grettle DNR SWIMS databasbut the

average concentration was about the safiee 2014 Roy Creek data is diffiit to compare to other years as a
significant (~80%) portion of the sampling events occurred during June when there was high runoff.and flow
The average TP concentration in the available data for 2014 at Roy Creek was significantly higher than 2011
and2013 due to the high number of sampling events in June.

A summary otistoricalaquatic maroinvertebrate survey resultaslisted for4 locations in 2011 in the Big

Green Lake Watershed (Johnson et. al. 20Thyee of the 2011 Assessment 4 streararitared were

monitored as part of this project: Roy Creek, Hill Creek, and WueCteek The MIBI scores from 2014 are
fairly similar to historical surveys (Chart 7J.he largest difference between a historical MIBI score and the
2014 MIBI scorewas 2.2 at Roy Creek upstream of County HwfOBart 7) That difference seen between the
2011 survey and the 2014 may be the result of recent habitat improvement work done where the sample was
collected. The macroinvertebrate community may not havereeed yet from the disturbance and changes
made to tk habitat in early 2013In the 2011 Assessment, Johnseports the maoinvertebrate survey
results in the f or m HBHW scaid whisheaeferoNillfard 4. HiBenlofdi $c9 817m dieAx
i mproved biotic i ndex Ouoefoftlebasia difierences betweem readmgthelHBIt i o
scores versus the MIBI scores is that the higher the MIBI the better conditilerthe higher the HBI the

poorer the conditionOne of the fundamntal differences between the HBI and MIBI is that the HBI focuses
moreon impacts to the macroinvertebrate community from organic pollution and increased nutrients while the
MIBI also ties in impacts from habitat degradatidrhe historical HBI scores we fairly similar to the 2014

HBI scores (Chart 8). The largest difference between the historical HBI score and the 2014 HBI was 0.6 (Ch
8).
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Comparison of 2014 Wisconsin Macroinvertebrate
Index of Biotic Integrity Scores with Historical Data at 3
Locations in the Southern Big Green Lake Watershed

10
9
8
7
Wisconsin WadabIeG
MIBI Score
>7.5 Excellent
5.0-7.4 Good
<2.5 Poor
3 -
2 -
1 I
0

Hill Creek Roy Creek US County O Wuerches Creek

Chart 7: Comparison of 2014 Wisconsin NBI (Left Column) Scoresto 20072009 Wisconsin MIBI
(Right Column) Scores at 3 Locations in the Southern Big Green Lake Watershed
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Comparison of 2014 HBI Scores with Historical Data at
3 Locations in the Southern Big Green Lake Watershed

10
9
8
Hilsenhoff Biotic '
Index Score
0-3.5 Excellent 6 1

3.51-4.5 Very Good
4.51-5.5 Good 5 -

6.51-7.5 Fairly Poor 4 -
7.51-8.5 Poor
8.51-10 Very Poor 3 |

2 -

1 -

0 -

Hill Creek Roy Creek US County O Wuerches Creek

Chart 8: Comparison of 2014HBI (Left Column) Scores to 20072009HBI (Right Column) Scores at 3
Locations in the Southern Big Green Lake Watershed.

Fish surveys wereonducted in 2011 bhe WDNR in Roy and Wuerches Credlishnson et. al. 2011)The

2014 project also conducted fish surveys at those two locations (Table 9, Chart 5)BMere similar from
2011 to 2014 with all condition categories listed as Poor (Chart 9).
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Comparison of 2011 FIBI Scores and 2014 FIBI
Scores from 2 Locations in the Southern Big Green

Lake Watershed
100
90
80
70
FIBI Score and 60
Condition Category

e
Poor 40
30

20 A

10 -

0 -

Roy Creek US County O Wuerches Creek

Chart 9: Comparison of 2014FIBI (Left Column) Scores toFIBI (Right Column) Scores at2 Locations in
the Southern Big Green Lake Watershed.

The inorganic chemistry data collected during this project established that instream TP concentrations were
abovereference conditions; therefore, an impairment assessment wastzhtb evaluate if NR 102QC

were being met or if thereels should be placed on the CWA 303d Impaired Waters Lisé requirements to
demonstrate if WQC for TP were being met, cleakgeeded, or overwhelmingly exceeded were accomplished
through this project. WisCALM 2014 requires that a minimum of 6 monthly samples for TP from May through
October occur within two years to have sufficient data to calculaieGhe The LCLis what déermines if the
creekwas meeting, clearly exceeding, or overwhelmingly exceedingdler quality sandard (Table)s To
conduct a CWA 303d impairment assessment, WisCALM &0Ldble 4 was referenced to determine
impairment status andetrassociated paitant Table 1). None of the 4 creeks in this projexterwhelmingly
exceeded (LCL 2X 0.075 mg/L) the TP WQOneof the4 creeksexceeded the TP WQC, but did not
overwhelmingly exceed. According to impairment assessment protocol (WisCALM 2014)jdablog
confirmation was needed to determine whiZWA 303 listing wasnecessaryTable 1). The 2011 aquatic
macroinvertebrate sample scored in the Poor condition catégbayt 8) ThePoorHBI score together with

the TP LCL exceeding the WQC indicates that Hill Creek should be CWA 303d listed for degraded biological
community due to pollutant TP (Category 5Apble11-12). The two Unnamed Tributaries and Spring Creek
should not be CWA 303dksked for TP.

17



Overall Assessment
Biological Response Indicators | Result & EPA Listing Pollutant
Category

Not Impaired (Fully

Supporting) Category 2
One or more indicate impairmen (Not Supporting) Category| Unknown
5A

Impaired TP &
One or more indicate impairmen Bioconfirmation (Not TP
Supporting) Category 5A

None indicate impairment NA

Exceeds TP Criteria
(not an overwhelming Impaired Exceeds TP but
exceedance) has insufficient or

None indicate impairment conflicting biological data | TP
(Not Supporting) Category|
5P

Impaired TP Only (i.e.
Overwhelming exceedanct
(Not Supporting) Category|
5A

Exceeds TP Criteria
by an Overwhelming | None needed
Amount

TP

Table 11 Assessment of Phosphorus and Biology in Combination to Determine Impairment Status and
Pollutant (WisCALM 2014).
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Habitat degradation by sedimentation is also a common driver of fish and aquatic life use impalmént

the nature of the land use in the SWTP. Sediment (specifically TSS) is the pollutant that must be addressed
attain the designated use. Fine sediment covexgde&substrate and fills in pools, reducing the suitable
habitat for fish and macmvertebrate communities. FilliAg of pools reduces the amount of available cover

for juvenile and adult fish. Sedimentation of riffle areas reduces the reproductive success of fish by reducing
the exposed gravel substrate necessary for appropratasyy conditions.Suspendedexliment also increases
turbidity, reducing light penetration necessary for photosynthesis in aquatic plants. Increased turbidity also
reduces the feeding efficiency of visual predators and filter feeders, and lowers ttaagspapacity of

aguatic invertebrates by clogging their gill surfaces. To conduct an impairment assessment of each of these
creeksbased upon habitat degradatiby sedimentation, biological agdantitative habitasurveys were
conductedn 2014 Roy, Wuerches, and Hill Creeks were previously CWA 303d listed for habitat degradation
due to sedimentationThe FIBI calculationn the Unnamed Tributary to Hill Creéhkdicated a Condition

Category of Poor when compared to reference Wisconsin Coldwater fish communities. The fish survey
conducted on 7/09/2014 captured no fish in a representative survey statjoantitative habitat survey was
conducted on 09/10/201ddicated an overall score of 48, which is in the Fair condition category. The habitat
survey indicated specific aspects of the tributa
was brought down due to no available game fish gdugh percergge offine sediment, moderate bank

erosion, and low bend to bend rati®ased upotthe Poor FIBI scorgpoorfair instream habitagnd my best
professional judgment, the Unnamed Tributary to Hill Creek should be listed as Im(@atedoy 5A) with

the impairment degraded habitat and the pollutant(Té6le 12)

Creek Pollutant Listing Category
Hill Creek TP ExceedsBioconfirmation 5A

Unnamed Tributary to Hill Creel TSS Degraded Habit&edimentation | 5A

Table 12 2016 Impaired Waters Listing Cycle 303d Pollutant and Listing Category Recommendations
for Creeksin the Project Area.

Theone of the largesiources of sedimentation and phosphorus in Roy, Wuerches, Hill, and White Creeks, an
their asociated Unnamedributariesis excessivestreambank erosionlhe poor to fair FIBI scores reflect the
effects of sedimentation amagh nutrient loads frorthe subwatershed3gble 9, Chartp Green Lake County

LCD conducted an inventory of Roy, Wuerches, Hill, #¥tite Creeks, and their associated Unnamed
Tributaries to assess the condition of their riparian buffers, streambank erosion, and instreanDieabKat.
Kavanaugh GreenLake County Soil Conservation Techniadaoompleted a summary report of the 2014

buffer assessment, AGreen Lake Buf f eReporBld)el sns nkKeanvta nParL
Buffer Assessment Report, Roy, Wuerches, Hill, and White Creek subwatersheds aver2igfédot their

stream length hadnstable bankwith active erosiorfBuffer Assessment Report 201(#hoto 13, Table 13,

Chart 10Q. According tadata collected ahe USGS Gauge Station 040734B®y Creek discharged a total of

240 tons of suspended sediment and 740 Ibs of TP in 2013 (USGS 2013). The majorityedfrtieatsand

nutrient dischargeccurredn earlyspringduring snowmelt and rain events. Rain events and snowmelt carry
sediment and TP into tleeeekin addition toincreasingvatervelocity anddischarge volume The increased
velocity and discharge duag this period increases the potential for bank erosion on the unstable banks in the
subwatersheds. One of the easiest and moseffestive ways to decrease the sediment and TP load into these
subwatersheds and eventually into Big Green Lake is toresthe identified unstable streambanks (Buffer
Assessment 2014Photo 3.
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Creek Name

Roy Creek

Wuerches Creek

Hill Creek

White Creek

Average

Percent Unstable Bank

11%

3%

15%

16%

11.25%

Table 13 Percentage of Unstable and Actively Erodingtreambanks in Creeks in the Southern Big
Green Lake Watershed (Green Lake County ICD 2014).
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Percent Unstable and Actively
Eroding Banks

16

14

12

10 -

Roy Creek

Wuerches Creek

Hill Creek

White Creek

% Unstable Banks

Chart 10: Percentage of Unstable and Actively Eroding Streambanks in Creeks in the Southern Big
Green Lake Watershed (Green LakeCounty LCD 2014).
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Photo 1: An Example of Unstable Banks in Roy C
2012)
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Photo 2: An Exaleof Unstable Banks inHill Creek (Green Lake County LCD 2012)
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